Large-scale preparation of Shiga toxin 2 in Escherichia coli for toxoid vaccine antigen production.
Enterohemorrhagic Escherichia coli (EHEC) causes hemorrhagic colitis, and in more severe cases, a serious clinical complication called hemolytic uremic syndrome (HUS). Shiga toxin (Stx)is one of the factors that cause HUS. Serotypes of Stx produced by EHEC include Stx1 and Stx2. Although some genetically mutated toxoids of Stx have been developed, large-scale preparation of Stx that is practical for vaccine development has not been reported. Therefore, overexpression methods for Stx2 and mutant Stx2 (mStx2) in E. coli were developed. The expression plasmid pBSK-Stx2(His) was constructed by inserting the full-length Stx2 gene, in which a six-histidine tag gene was fused at the end of the B subunit into the lacZα fragment gene of the pBluescript II SK(+) vector. An E. coli MV1184 strain transformed with pBSK-Stx2(His) overexpressed histidine-tagged Stx2 (Stx2-His) in cells cultured in CAYE broth in the presence of lincomycin. Stx2-His was purified using TALON metal affinity resin followed by hydroxyapatite chromatography. From 1 L of culture, 68.8 mg of Stx2-His and 61.1 mg of mStx2-His, which was generated by site-directed mutagenesis, were obtained. Stx2-His had a cytotoxic effect on HeLa cells and was lethal to mice. However, the toxicity of mStx2-His was approximately 1000-fold lower than that of Stx2-His. Mice immunized with mStx2-His produced specific antibodies that neutralized the toxicity of Stx2 in HeLa cells. Moreover, these mice survived challenge with high doses of Stx2-His. Therefore, the lincomycin-inducible overexpression method is suitable for large-scale preparation of Stx2 vaccine antigens.